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PROBLEM TO BE SOLVED: To prevent the metal luster 
of a metallic reflection layer from being lost with 
lapse of time with an optical diffraction pattern 
molding having the layer constitution obtd. by 
successively laminating a transparent reflection layer 
consisting of a thin f3m of a metal ootids and the 
metallic reflection layer consisting of a metallic thin 
film on an optical diffraction pattern forming layer. 

SOLUTION: This optica] diffraction pattern molding 1 has 
the layer constitution obtd. by successively laminating 
the transparent reflection layer 3 consisting of the 
thin film of the metal oxide and the metallic reflection 
layer 4 consisting of the metallic thin film on the 
relief surface 2 of the optical diffraction pattern 
forming layer 2 formed with the Interference fringes of 
the optical diffraction patterns as a surface relief. In 
such a case, the metaJDc reflection layer 4 Is formed 
by using the metal having the ionization energy larger 
than the ionization energy of the metal In the metal 
oxide forming the transparent reflection layer 3. 
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♦NOTICES* 

JPO and XNPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical diffraction pattern formation object characterized by coming to form a metallic 
reflective layer using a metal with larger ionization energy than the metal in the metallic oxide 
concerned while the interference fringe of an optical diffraction pattern forms a transparence 
reflecting layer in the relief side of the optical diffraction pattern formation layer formed as surface 
relief with the thin film of a metallic oxide in the optical diffraction pattern formation object which 
comes to carry out the laminating of a transparence reflecting layer and the metallic reflective layer 
one by one. 

[Claim 2] Ti02 from — optical diffraction pattern formation object according to claim 1 which 
formed the transparence reflecting layer with the becoming thin film. 
[Claim 3] Claim 1 which comes to carry out the laminating of an optical diffraction pattern 
formation layer, a transparence reflecting layer, a metallic reflective layer, and the adhesives layer 
one by one on a base material sheet, or an optical diffraction pattern formation object given in two. 
[Claim 4] Claims 1 and 2 by which the information-display layer was formed in a part of laminating 
interface of a transparence reflecting layer and a metallic reflective layer, or an optical diffraction 
pattern formation layer given in three. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an optical diffraction pattern formation object. 
[0002] 

Pescription of the Prior Art] In recent years, optical diffraction pattern formation objects which can 
reproduce a three-dimensional three dimensional image, such as a diffraction grating and a 
- hologram, are increasingly prepared in many, such as fanciness, and a credit card since it says that it 
excels in security nature, an ATM card and various gold notes. 

[0003] These people the interference fringe of an optical diffraction pattern as one of such the optical 
diffraction pattern formation objects to the relief side of the optical diffraction pattern formation 
layer formed as surface relief The transparence reflecting layer which consists of matter with which 
a refractive index differs from an optical diffraction pattern formation layer, The thing which comes 
to carry out the laminating of the information-display layer formed in a part of lower layer 
transparence reflecting layer concerned and the metallic reflective layer formed with the metal thin 
film which has desired metallic luster one by one is proposed previously (JP,7-129069,A). 
[0004] When this is observed from a transparence reflecting layer side, this optical diffraction 
pattern formation object The solid image which carries out image formation by the reflected light 
from a transparence reflecting layer, and the solid image which carries out image formation by the 
reflected light from the metallic reflective layer located in the lower layer side of an information- 
display layer Since it can be made to side with the information which recorded the transparence 
reflecting layer on the information-display layer spaced and observed and the beautiful metallic 
luster of a metallic reflective layer appears in the background of the reconstruction image by the 
optical diffraction pattern, Compared with the well-known optical diffraction pattern formation 
object, it has conventionally the advantage of having excelled fanciness and security nature further. 
[0005] 

[Problem(s) to be Solved by the Invention] however, when the optical diffraction pattern formation 
object was produced with the configuration like the above, in the optical diffraction pattern 
formation object acquired, the metallic luster of a metallic reflective layer is lost with time, the solid 
image by the reflected light from the metallic reflective layer concerned was also no longer obtained, 
it might be unacquainted and the thing was able to see in the part. 

[0006] While this invention persons studied the cause which such a problem produces, as a result of 
repeating research wholeheartedly that this should be solved, the phenomenon in which metallic 
luster is lost Although there are that by which the metallic luster of a metal thin film will be lost also 
with the combination of the quality of the material which happens by the interface of a metallic 
reflective layer and a transparence reflecting layer, and mainly forms both layers, and a thing without 
that right and an opaque reflecting layer may be formed with the thin film of a metallic oxide The 
knowledge that there are many by which metallic luster is lost especially in this case is acquired, and 
it came to complete this invention based on this knowledge. 
[0007] 

[Means for Solving the Problem] That is, this invention optical diffraction pattern formation object is 
characterized by coming to form a metallic reflective layer using a metal with larger ionization 
energy than the metal in the metallic oxide concerned while the interference fringe of an optical 
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diffraction pattern forms a transparence reflecting layer in the relief side of the optical diffraction 
pattern formation layer formed as surface relief with the thin film of a metallic oxide in the optical 
diffraction pattern formation object which comes to carry out the laminating of a transparence 
reflecting layer and the metallic reflective layer one by one. 

[0008] if it is in this invention -- a transparence reflecting layer — Ti02 from — forming with the 
becoming thin film is desirable. Moreover, on a base material sheet, this invention optical diffraction 
pattern formation object can also be considered as the configuration which comes to carry out the 
laminating of an optical diffraction pattern formation layer, a transparence reflecting layer, a metallic 
reflective layer, and the adhesives layer one by one, and can also form [ the laminating interface of a 
transparence reflecting layer and a metallic reflective layer ] an information-display layer further at 
the part. 
[0009] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail based on a drawing. 
In addition, drawing 1 is the cross-section schematic diagram showing an example of this invention 
optical diffraction pattern formation object 1, and this invention optical diffraction pattern formation 
object 1 comes to carry out the laminating of the transparence reflecting layer 3 and the metallic 
reflective layer 4 to relief side 2a of the optical diffraction pattern formation layer 2 one by one like 
an example to illustrate. 

[0010] That from which the optical diffraction pattern formation layer 2 and a refractive index differ 
is suitably chosen in order to be formed with the thin film of a transparent metallic oxide in the 
visible region and to raise the reflective effectiveness of the transparence reflecting layer 3 as a 
metallic oxide, and although the difference of the refractive index should just be 0.1 or more, the 
transparence reflecting layer 3 in this invention optical diffraction pattern formation object 1 is 0.3 or 
more preferably, and is 0.5 or more more preferably. Moreover, although the thickness of the 
transparence reflecting layer 3 should just be the transparence field of the ingredient which forms a 
thin film, it is desirable that it is usually 100-10000A. 

[001 1] To the metallic oxide used for forming the transparence reflecting layer 3, (Refractive- 
index:n which are the metallic oxide concerned are written in addition by parenthesis writing) For 
example, Fe 203 (n= 2.7), Ti02 (n= 2.6), PbO (n= 2.6), Bi 203 (n= 2.5), and Ta 205 (n= 2.4), 
Ce02 (n= 2.3), CdO (n= 2.2), ZnO (n= 2.1), Although Sb 203 (n= 2.0), W03 (n= 2.0), SiO (n= 2.0), 
In 203 (n= 2.0), Zr02 (n= 2.0), Cd 203 (n= 1.8), CaO-Si02 (n= 1.8), aluminum 203, etc. are 
mentioned (n= 1.6) A refractive-index difference with resin which is usually used for forming the 
optical diffraction pattern formation layer 2 and which is mentioned later is large. Moreover, the 
point that transparency is also high comparatively cheap to Ti02 It is desirable and the transparence 
reflecting layer 3 can be formed using these metallic oxides by general thin film means forming, 
such as vacuum evaporation technique, the sputtering method, a reactive sputtering method, and the 
ion plating method. 

[0012] Moreover, the metallic reflective layer 4 in this invention optical diffraction pattern formation 
object 1 It is formed using the large metal of ionization energy rather than the metallic element in the 
metallic oxide which forms the transparence reflecting layer 3. For example, Cr, Fe, Co, nickel, Cu, 
Ag, Au, germanium, aluminum, Metal simple substances, such as Mg, Sb, Pb, Cd, Bi, Sn, Se, In, Ga, 
and Rb, Or according to combination with the metallic oxide which forms the transparence reflecting 
layer 3, the ingredient is suitably chosen from the alloys which come to combine two or more sorts _ 
of these. It can form by vacuum evaporation technique, the sputtering method, the ion plating 
method, CVD, electroplating, etc., and, as for the thickness, it is desirable that it is 200-1000A. In 
addition, to form a metallic reflective layer 4 using an alloy, each of the metallic element contained 
in the alloy concerned needs to consider as what has larger ionization energy than the metallic 
element in the metallic oxide which forms the transparence reflecting layer 3. 
[0013] If it is in this invention, especially the thing for which the metallic reflective layer 4 which 
carries out a laminating was formed with the large metal of ionization energy rather than the metal in 
the metallic oxide concerned is important for the transparence reflecting layer 3 which consists of a 
thin film of a metallic oxide, and it is adopting this configuration. In the optical diffraction pattern 
formation object 1 which has the lamination which comes to carry out the laminating of the 
transparence reflecting layer 3 which consists of a thin film of a metallic oxide, and the metallic 
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reflective layer 4 which consists of a metal thin film to the optical diffraction pattern formation layer 
2 one by one, the metallic luster of a metallic reflective layer 4 is maintainable over a long period of 
time. 

[0014] As mentioned above, namely, the phenomenon in which the metallic luster of a metallic 
reflective layer 4 is lost It has mainly happened by the interface of a metallic reflective layer 4 and 
the transparence reflecting layer 3. Especially From there being many by which metallic luster is lost 
when the opaque reflecting layer 3 is formed with the thin film of a metallic oxide It is thought that 
the oxygen in a metallic oxide shifting to the metal thin film of a metallic reflective layer 4, and 
oxidizing this is the main causes that metallic luster will be lost, for example, when the transparence 
reflecting layer 3 was formed with the thin film of titanium oxide, metal aluminum is vapor- 
deposited to this and a metallic reflective layer 4 is formed in it an interface with the transparence 
reflecting layer 3 of a metallic reflective layer 4 ~ gradually — whitening — or the rarefaction was 
carried out, metallic luster peculiar to aluminum was lost with time, and the particle-like alumina 
(aluminum 203) existed in the part. 

[001 5] When the ionization energy of Ti atom and aluminum atom is seen, both first ionization 
energy Are 656 kJ/mol and 577 kJ/mol, respectively and it turns out that the direction of aluminum 
atom tends to ionize ionization energy small compared with Ti atom. If it is in the condition that the 
thin film of titanium oxide and the thin film of metal aluminum contacted under the environment 
where an optical diffraction pattern formation object is used ordinarily, transfer of an electron with 
time will be performed between Ti atom and aluminum atom, aluminum atom will ionize, and that in 
which the following chemical reactions occur will be conjectured. 

3TiO(s)2 + 2aluminum -> 3Ti + 2aluminum 203 [0016] Then, in carrying out the laminating of the 
thin film and metal thin film of a metallic oxide, this invention person etc. tried the following 
experiments paying attention to the ionization energy of the metal atom contained in both thin films. 
[0017] After carrying out coating formation of the stratum disjunctum, the protective layer was 
formed in 50micro mPET original fabric of examples of an experiment with acrylic resin. 
Furthermore, while forming the optical diffraction pattern formation layer with ultraviolet-rays 
hardenability resin on it, ultraviolet curing of the diffraction grating was engraved and carried out to 
the front face of this optical diffraction pattern formation layer by the stamper, subsequently to a 
diffraction-grating forming face titanium oxide was vapor-deposited, the transparence reflecting 
layer was formed, and the transparence diffraction-grating vacuum evaporationo foil A was obtained. 

[0018] On the transparence reflecting layer of this transparence diffraction-grating vacuum 
evaporationo foil A, the metallic reflective layer was formed with the metal simple substance or 
alloy shown in Table 1, and further, on it, coating of the vinyl chloride vinyl acetate copolymer 
system resin was carried out as a heat-sealing layer, and it considered as samples 1-4, respectively. 
[0019] 
[Table 1] 
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* l;Cu:aluminum=85 weight section : 15 weight sections *2;Cu:Sn=60 weight section: 40 weight 
sections [0020] After carrying out hot printing of the diffraction grating to a vinyl chloride core base 
material by samples 1-4, the weathering test was performed on the temperature of 60 degrees C, the 
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humidity HR of 90%, and the conditions of 24 hours. 

[0021] For the diffraction grating in which hot printing was carried out by samples 1 and 2, when 
light penetrated, the natural complexion of a vinyl chloride core base material appeared and X-ray 
analysis analyzed the presentation, aluminum in a metallic reflective layer is aluminum 203. 
Conversion was carried out and it had oxidized. Here, the 1st ionization energy of 5.98eV and Ti of 
the 1st ionization energy of aluminum is 6.38eV, and the 1st ionization energy of aluminum is 
smaller than the 1st ionization energy of Ti. 

[0022] After the diffraction grating in which hot printing was carried out by samples 3 and 4 had 
maintained the metallic luster of a basis, the natural complexion of a vinyl chloride core base 
material was not seen, but only some oxide was seen by the metallic reflective layer in the 
component analysis by the X diffraction. Here, the 1st ionization energy of 7.34e and nickel is 
7.63eV, and that of the 1st ionization energy of Sn is [ all ] larger than the 1st ionization energy of 
Ti. 

[0023] By forming a metal thin film from the result of these examples of an experiment with a metal 
with larger ionization energy than the metal in a metallic oxide, it could prevent losing the metallic 
luster of the metal thin film concerned with time, and the knowledge of becoming possible to 
maintain beautiful metallic luster over a long period of time was acquired, and the configuration of 
this invention was drawn based on such knowledge. 

[0024] By the way, if the optical diffraction pattern as used in the field of this invention means a 
diffraction grating or a hologram and it is in this invention, the interference fringe of this optical 
diffraction pattern is formed in the front face of the optical diffraction pattern formation layer 2 as 
surface relief. 

[0025] As an example of the optical diffraction pattern formed in the optical diffraction pattern 
formation layer 2 The Fresnel hologram, the Fraunhofer hologram, the lens loess Fourier transform 
hologram, White light playback holograms, such as laser playback holograms, such as an image 
hologram, and a rainbow hologram, Furthermore, the color hologram, computer hologram using 
these principles, A hologram display, a multiplexer hologram, the holographic SUSUTE rheogram, 
A multiplexer hologram, the holographic diffraction grating using a hologram record means, etc. are 
mentioned. In addition, by producing a diffraction grating mechanically using electron-beam- 
lithography equipment etc., a diffraction grating, a hologram, etc. from which the diffracted light of 
arbitration is obtained based on count can also be raised, and these things may be recorded on the 
optical diffraction pattern formation layer 2 by a single or multiplex. 

[0026] In order to form the interference fringe of an optical diffraction pattern in the optical 
diffraction pattern formation layer 2, the approach of the conventional known can be used. For 
example, it is desirable that the interference fringe of an optical diffraction pattern does in this way, 
and forms the interference fringe of an optical diffraction pattern in the optical diffraction pattern 
formation layer 2 that a resin sheet is placed on this original edition, heating sticking by pressure of 
both is suitably carried out with a means, and a heating roller etc. should just carry out that 
embossing reproduces the concavo-convex pattern of the above-mentioned original edition etc., 
using the original edition recorded in the form of a concavo-convex pattern as a press die in respect 
of mass-production nature or cost. Moreover, as for the irregularity of the surface relief formed in the 
optical diffraction pattern formation layer 2, a pitch is usually formed for the difference of elevation 
of 0.1-20 micrometers and irregularity so that it may be set to about 0.01-1 micrometer. 
[0027] Although the optical diffraction pattern formation layer 2 is formed with the ingredient which 
has transparency, it may be colored extent which has the light transmission nature which can see 
through the solid image of an optical diffraction pattern. In order to color the optical diffraction 
pattern formation layer 2, for example, direct dye, acid dye, Basic dye, mordant dye, vat dye, a 
flowing-down color, solubilized vat dye, an eye ZOKKU color, Colors, such as reactive dye, cationic 
dye, a disperse dye, oxidation dye, and metal complex dye, A nitro pigment, azo pigment, an 
anthraquinone system pigment, phthalocyanine pigment, Cation mold organic pigments, such as 
neutral mold organic pigments, such as an azine system pigment, a triphenylmethane color system 
pigment, and a xanthene system pigment, Inorganic pigments, such as anion mold organic pigments, 
such as azo pigment and a triphenylmethane color system pigment, a cobalt system pigment, an iron 
system pigment, a vanadium system pigment, a mercury system pigment, a lead system pigment, a 
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. sulfide system pigment, and a selenium system pigment, etc. can be used. 

[0028] In coloring the optical diffraction pattern formation layer 2, the light transmittance changes 
also with thickness of the optical diffraction pattern formation layer 2, but it is desirable that white 
light permeability is 50% or more, and 10% or less of thing has the still more desirable haze value 
measured by the hazemeter. If the playback image of an optical diffraction pattern does not look it 
clear that white light permeability is less than 50%, but it becomes deficient in a cubic effect and the 
haze value by the hazemeter exceeds 10%, the cloudiness of opalescence will arise for the 
background of the playback image of an optical diffraction pattern, the clearness of a playback image 
will be lost also in this case, and a cubic effect will become scarce. 

[0029] To the color and pigment which are used for coloring the optical diffraction pattern formation 
layer 2 The quality of the material of the optical diffraction pattern formation layer 2, its formation 
approach, and the endurance over processing performed to the optical diffraction pattern formation 
layer 2 are required, for example, in forming by ionizing-radiation hardening mold resin which 
mentions the optical diffraction pattern formation layer 2 later Since ionizing radiation, such as 
ultraviolet rays of a considerable amount and an electron ray, is irradiated after embossing of surface 
relief, Although what does not have tenebrescence to such ionizing radiation is used, it is desirable, 
and it chooses suitably besides still such endurance from what mentioned above the color used in 
consideration of many physical properties, such as chemical resistance, solvent resistance, 
plasticizer-proof nature, and wash robustness, and the pigment. 

[0030] In dyeing here using a pigment, generally, light transmission nature tends to become a 
problem and gets wet to the particle size of a pigment, and surrounding resin, it is necessary to take 
into consideration about dispersibility, if particle size is too large, transparency will fall and it will 
get wet, and if dispersibility is bad, cloudiness will arise. For this reason, as for the particle size of a 
pigment, it is desirable that it is 1/2 or less [ of the wavelength of light ], and it is desirable to use the 
masterbatch which distributed and got wet to resin in a coprecipitation method, roll milling, 
NIKUSUTORUJINGU, etc. at high concentration, and raised dispersibility, a master pellet, etc. 
[003 1] As an ingredient which constitutes the optical diffraction pattern formation layer 2, the 
synthetic resin which can form the interference fringe of an optical diffraction pattern is used. In 
such synthetic resin, a polyvinyl chloride, an acrylic (for example, polymethylmethacrylate etc.), 
Thermoplastics, such as polystyrene and a polycarbonate, unsaturated polyester, Thermosetting 
resin, such as a melamine and epoxy, polyester (meta) acrylate, Urethane (meta) acrylate, epoxy 
(meta) acrylate, polyether (meta) acrylate, Ionizing-radiation hardenability resin, such as polyol 
(meta) acrylate, melamine (meta) acrylate, or triazine system (meta) acrylate, etc. can be mentioned. 
To ionizing-radiation hardenability resin as a monomer Methyl (meta) acrylate, ethyl (meta) acrylate, 
propyl (meta) acrylate, Butyl (meta) acrylate, isobutyl (meta) acrylate, t-butyl (meta) acrylate, 
Isoamyl (meta) acrylate, cyclohexyl (meta) acrylate, 2-ethylhexyl (meta) acrylate, ethylene glycol di 
(metha)acrylate, Pori ethylene glycol di(metha)acrylate, hexanediol di(metha)acrylate, 
TORIMECHIRORU pro pantry (meta) acrylate, TORIMECHI roll pro pansy (meta) acrylate, Pen 
TAERISURITORUTORI (meta) acrylate, pentaerythritol tetrapod (meta) acrylate, Dipentaerythritol 
hexa (meta) acrylate, etyleneglycol diglycidylether di(meta)acrylate, Pori ethylene glycol di(metha) 
acrylate, propyleneglycol diglycidylether di(meta)acrylate, The monomer which has radical 
polymerization nature partial saturation radicals, such as Pori propyleneglycol diglycidylether di 
(meta)acrylate and sorbitol tetraglycidyl ether tetrapod (meta) acrylate, can be added. 
[0032] Moreover, as for the synthetic resin used for the optical diffraction pattern formation layer 2, 
it is desirable to use that from which the shape of minute toothing of the interference fringe of an 
optical diffraction pattern can be easily embossed by hot press etc., it hardens after embossing, and 
sufficient endurance is acquired, and the ionizing-radiation hardenability resin which has 
thermoforming nature, reaction hardening mold resin, etc. are used preferably. 
[0033] What introduced the radical polymerization nature partial saturation radical by approach (b) 
which mentions following compound (1) - (8) later to a polymerization or the polymer which carried 
out copolymerization as ionizing-radiation hardenability resin which has thermoforming nature - (d) 
is mentioned. 

(1) The monomer which has a hydroxy 1 group : N-methylol(metha)acrylamide, 2-hydroxy ethyl 
(meta) acrylate, 2-hydroxypropyl (meta) acrylate, 2-hydroxy butyl (meta) acrylate, 2-hydroxy-3- 
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phenoxy propyl (meta) acrylate, etc. 

(2) The monomer which has a carboxyl group : (meta) an acrylic acid, acryloyloxyethyl (meta) 
mono-succinate, etc. 

(3) The monomer which has an epoxy group : glycidyl (meta) acrylate etc. 

(4) The monomer which has a horse mackerel RIJIRU radical : 2-aziridinyl ethyl (meta) acrylate, 2- 
aziridinyl propionic-acid allyl compound, etc. 

(5) The monomer which has an amino group : (meta) acrylamide, die acetone (meta) acrylamide, 
dimethylaminoethyl (meta) acrylate, diethylaminoethyl (meta) acrylate, etc. 

(6) The monomer which has a sulfone radical : 2-(meta) acrylamide-isobutane sulfonic acid etc. 

(7) The monomer which has an isocyanate radical : the addition product of the radical 
polymerization nature monomer which has 2 and 4-toluene diisocyanate, diisocyanate, such as an 
one mol addition product of one-mol pairs of 2-hydroxy ethyl (meta) acrylate, and active hydrogen 
etc. 

(8) In order to adjust the glass transition point of the further above-mentioned copolymer or to adjust 
the physical properties of the hardening film, copolymerization of the above-mentioned compound, 
this compound, and the copolymerizable following monomers can be carried out. As for a 
copolymerizable monomer, for example, methyl (meta) acrylate, ethyl (meta) acrylate, propyl (meta) 
acrylate, butyl (meta) acrylate, isobutyl (meta) acrylate, t-butyl (meta) acrylate, isoamyl (meta) 
acrylate, cyclohexyl (meta) acrylate, 2-ethylhexyl (meta) acrylate, etc. are mentioned. 

[0034] The ionizing-radiation hardenability resin which has thermoforming nature is obtained by 
making the polymer obtained as mentioned above react by approach (b) described below - (d), and 
introducing a radical polymerization nature partial saturation radical. 

(b) In the case of the polymer of the monomer which has a hydroxyl group, or a copolymer, carry out 
the condensation reaction of the monomer which has carboxyl groups, such as an acrylic acid (meta). 

(b) In the case of the polymer of the monomer which has a carboxyl group and a sulfone radical, or a 
copolymer, carry out the condensation reaction of the monomer which has the above-mentioned 
hydroxyl group. 

(c) In the case of the polymer of the monomer which has an epoxy group, an isocyanate radical, or 
an aziridinyl radical, or a copolymer, carry out the addition reaction of the monomer which has the 
monomer which has the above-mentioned hydroxyl group, or a carboxyl group. 

(d) In the case of the polymer of the monomer which has a hydroxyl group or a carboxyl group, or a 
copolymer, the addition reaction of the addition product of one mol of one-mol pairs of the monomer 
which has the monomer or aziridinyl radical which has an epoxy group, or a diisocyanate compound 
and a hydroxyl-group content acrylic ester monomer may be carried out. 

[0035] Moreover, a monomer which was mentioned above, and the ionizing-radiation hardenability 
resin of the above-mentioned thermoforming nature can also be mixed and used. Although the 
above-mentioned thing can fully be hardened by electron beam irradiation, when making it harden 
by UV irradiation, what generates a radical by UV irradiation, such as benzoin ether, such as a 
benzoquinone, a benzoin, and benzoin methyl ether, and halogenation acetophenones, can be used 
for it as a sensitizer. 

[0036] The optical diffraction pattern formation layer 2 constituted with these synthetic resin is 0.5- 
50 micrometers preferably [ can carry out coating formation by general print processes, such as a 
coating method of common use, and offset printing silk print processes, the printing methods, such 
as the gravure coat method, the die coat method, the knife coat method, and the roll coat method, 
and / the thickness / that it is 0.1-10 micrometers ], and more preferably. 
[0037] Like, form the optical diffraction pattern formation layer 2 on the base material sheet 8 
through stratum disjunction 7 if needed, and the laminating of the transparence reflecting layer 3 and 
a metallic reflective layer 4 which were mentioned above is carried out to relief side 2a of the optical 
diffraction pattern formation layer 2 concerned one by one. if it is in this invention — ****** — 
Furthermore, the adhesives layer 6 can also be formed on a metallic reflective layer 4, and imprint 
formation of the desired optical diffraction pattern formation object can be easily carried out at an 
imprint object with constituting this invention optical diffraction pattern formation object 1 in this 
way, using this invention optical diffraction pattern formation object 1 as an imprint sheet. 
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[0038] The about 3-25-micrometer thing which has a certain amount of rigidity and thermal 
resistance as a base material sheet 8 is used. Specifically Various converted papers, such as a 
condenser paper, or polyester, polystyrene, Polypropylene, Pori Sail John, polyphenylene sulfide, 
polyethylene terephthalate, Although the synthetic-resin sheet which consists of 
polyethylenenaphthalate, 1, 4-polish clo hexylene dimethyl terephthalate, aramid, a polycarbonate, 
polyvinyl alcohol, cellophane, etc. can be illustrated Dimensional stability, thermal resistance, tough 
nature, etc. to especially polyethylene terephthalate is desirable. 

[0039] In order that stratum disjunctum 7 may raise detachability and foil piece nature, it is prepared 
by the thickness of about 0.1-1.0 micrometers if needed. Moreover, what has transparency as the 
quality of the material according to the quality of the material of the base material sheet 8 is chosen 
suitably. Acrylic ester system resin, vinyl chloride system resin, vinyl acetate system resin, (Meta) 
Urethane system resin, melanin system resin, polyester system resin, cellulose system resin, Styrene 
resin, silicone, the waxes that use a hydrocarbon as a principal component, chlorinated rubber, 
casein, various interface slippage agents, a metallic oxide, etc. can be illustrated, and these things 
may be used independently, or may mix and use two or more sorts. In addition, if base material sheet 
8 the very thing has detachability, there is especially no need of forming stratum disjunctum 7, and 
the surface protective layer which protects the optical diffraction pattern formation layer 2 after 
imprinting in the location in which stratum disjunctum 7 is formed in this case can also be prepared. 
[0040] Moreover, the adhesives layer 6 is suitably chosen according to the application of an imprint 
object, and can be conventionally formed using well-known sensible-heat adhesives or adhesion 
material, acrylic resin, vinyl system resin, polyester system resin, urethane system resin, amide 
system resin, epoxy system resin, etc. are mentioned as sensible-heat adhesives, and the thing of 
acrylic and a rubber system is mentioned as a binder. 

[0041] furthermore -- this invention -- ****** - the information-display layer 5 can be formed in a 
part of laminating interface of the transparence reflecting layer 3 and a metallic reflective layer 4 
like, and the predetermined information by an alphabetic character, a graphic form, a notation, the 
pattern, patterns, these association, or association with these and color is recorded on the 
information-display layer 5 concerned. 

[0042] It comes to form by printing in the ink which used the binder which is excellent in adhesion 
with the transparence reflecting layer 3, and the above-mentioned information-display layer 5 may 
have the transparency of extent with which a metallic reflective layer 4 is observed by being 
transparent, even if the information-display layer 5 concerned is colored extent with which a metallic 
reflective layer 4 is concealed. What was excellent in the adhesive property which has big polarities, 
such as epoxy system resin, urethane system resin, polyester system resin, and vinyl acetate system 
resin, as the above-mentioned binder here is desirable. 

[0043] Moreover, as the formation approach of the information-display layer 5, the approach of 
printing on the front face of the transparence reflecting layer 3 by silk printing, offset printing, 
letterpress printing, etc., the approach of carrying out imprint formation using an imprint sheet, etc. 
can be mentioned. 

[0044] By forming such an information-display layer 5 in a part of laminating interface of the 
transparence reflecting layer 3 and a metallic reflective layer 4 in this invention The solid image 
which carries out image formation by the reflected light from the transparence reflecting layer 3, and 
the solid image which carries out image formation by the reflected light from the metallic reflective 
layer 4 located in the lower layer side of an information-display layer It should be made to side with 
the information which recorded the transparence reflecting layer 3 on the information-display layer 5 
spaced and observed, and the fanciness and security nature of this invention optical diffraction 
pattern formation object 1 should be excelled further. 
[0045] 

[Effect of the Invention] If it is in this invention optical diffraction pattern formation object as 
explained above, the metallic luster of a metallic reflective layer is maintainable over a long period 
of time by forming the metallic reflective layer which carries out a laminating to the transparence 
reflecting layer which consists of a thin film of a metallic oxide with a metal with larger ionization 
energy than the metal in the metallic oxide concerned. 
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